Prognostic role of cell cycle and proliferative biomarkers in patients with clear cell renal cell carcinoma.
Cell cycle regulatory molecules are implicated in various stages of carcinogenesis. In this proof of principle study we systematically evaluate the association of aberrant expression of cell cycle regulators and proliferative markers and their effect on oncologic outcomes of patients with clear cell renal carcinoma. Immunohistochemistry for Cyclin D, Cyclin E, p16, p21, p27, p53, p57 and Ki67 was performed on tissue microarray constructs of 452 patients treated with extirpative therapy for clear cell renal cell carcinoma between 1997 and 2010. Clinical and pathological data elements were collected. A prognostic marker score was defined as unfavorable if more than 4 biomarkers were altered. The relationship between marker score and pathological features and oncologic outcomes was evaluated. Median age was 57 years (range 17 to 85) and median followup was 24 months (range 6 to 150). An unfavorable marker score was found in 55 (12.2%) patients and was associated with adverse pathological features. A significant correlation between unfavorable marker score and disease-free survival (HR 26.62, 95% CI 43.38-100.04, p=0.000) and with cancer specific survival (HR 8.15, 95% CI 74.42-101.56, p=0.004) was demonstrated on Kaplan-Meier survival analysis. On multivariate analysis an unfavorable marker score was an independent predictor of disease-free survival (HR 2.63, 95% CI 1.08-6.38, p=0.033). The cumulative number of aberrantly expressed cell cycle and proliferative biomarkers correlates with aggressive pathological features and inferior oncologic outcomes in patients with clear cell renal cell carcinoma. Our findings indicate that interrogation of cell cycle and proliferative markers is feasible, and further prospective pathway based exploration of biomarkers is needed.